The major class I membrane proteins of equine herpesvirus type 1 (EHV-1) (Turtinen & Allen, 1982; Meredith et al., 1989) similar to those of herpes simplex virus type 1 (HSV-1) include gB (Allen & Yeargen, 1987; Whalley et al., 1989; Meredith et al., 1989) , gC (Allen & Yeargen, 1987; Allen & Coogle, 1988) , gD (Allen & Yeargen, 1987; Elton et al., 1991; Whittaker et al., 1992a) , gE (Audonnet et al., 1990; Elton et al., 1991) , gG (Colle et al., 1992) , gH (Robertson et at., 1991) ; gI (Audonnet et al., 1990; Elton et al., 1991) and gK (Zhao et al., 1992) . Two other glycoproteins have been identified: gpl0, homologous to the tegument protein VP13/14 of HSV-1 (Allen & Yeargen, 1987; Whittaker et al., 1991) and gp300 (gpl/2) encoded by gene 28 of EHV-1 (Whittaker et al., 1992b) , a homologue ofHgV-1 UL32 for which no gene product has yet been identified.
Amino acid sequence analysis of gp300 indicates that there are several hydrophobic regions which may cross the lipid bilayer (Whittaker et al., 1992b) . This protein is one of a growing number of herpesvirus-encoded proteins that may be integral to the cell or virus membrane. Others include LMP of Epstein-Barr virus which is responsible for the maintenance of latently infected cells (Fennewald et al., 1984) , the gene product of HSV-1 UL20 which is involved in viral egress (Baines & Roizman, 1991) , the HSV-1 UL10 product, gM (MacLean et al., 1991; Baines & Roizman, 1993) and UL53, which encodes gK, a glycoprotein involved in cell fusion (Ruyechan et al., 1979; Pogue-Geile et al., 1984) . The involvement of these proteins in the functions above and the fact that multiple membrane-spanning proteins may form membrane ion channels and act as receptors for a variety of low Mr ligands (Singer, 1990) suggests that this may be an important new group of herpesvirus proteins.
Glycoprotein 45 (gp45; gp21/22a), a 45K envelope glycoprotein (Turtinen & Allen, 1982; Allen & Yeargen, 1987; Allen & Coogle, 1988; Meredith et al., 1989) , is the final major structural glycoprotein of EHV-1 (as defined by Allen & Yeargen, 1987) for which no gene has been identified, but its coding region maps to the region of the virus genome that contains a homologue of HSV-1 UL10, between map units 0-615 and 0.636 on the EHV-1 genome (Allen & Yeargen, 1987) . Fig. 1 shows the arrangement of the genes within this region and the possible identity of the gene homologues in HSV-1, as determined from the published EHV-1 DNA sequence (Telford et al., 1992) . Partial DNA sequence analysis of the insert of the original 2gtl 1 clone 15ai, recognized by 13B2, an anti-gp45 monoclonal antibody (MAb) (Allen & Yeargen, 1987) PCR primers were designed that hybridized at the exact 5' and 3' ends of gene 52 based on the complete sequence of EHV-1 strain Ab4 (Telford et al., 1992) (Fig.  1) . Gene 52 of EHV-1 strain Ab-1 was amplified by PCR using the Perkin-Elmer Cetus Gene-Amp kit as previously described (Elliott & Meredith, 1992) . On amplification a specific fragment of the expected size (1-4 kbp) was obtained and was cloned directly into a SmaIdigested, T-tailed (Marchuck et al., 1990) 1992; kindly provided by Dr G. D. Elliott), to produce pAP502 which contained the gene in the correct orientation for expression. COS-7 cells were transfected with 1 ggplasmid/4xl05 cells using the D E A E dextran/chloroquine method (Cullen, 1989) . After exposure to the DNA the cells were incubated for 72 h to allow expression of the protein. Fig. 2 shows the results of immunofluorescent staining of transfected and EHV-l-infected COS-7 cells. Coverslip cultures of cells were fixed in 50 % methanol:50 % acetone and the presence and position of gp45 in the cells were detected by staining with the anti-gp45 MAb 13B2 followed by fluorescein-labelled anti-mouse IgG. The antibody reacted strongly in both transfected and infected cells showing gp45 to occur throughout the cytoplasm (Fig. 2b, c) .
Western blot analysis of the transfected cells indicated the presence of a reactive species of 43K. Transfected COS-7 cells (1 x l0 b) were treated with standard protein solubilizing solution containing 10 mM-DTT (Meredith et al., 1989) except that the samples were not boiled prior to resolving by SDS-PAGE. Protein was then transferred to nitrocellulose for reaction with 13B2. The MAb reacts with a protein of 43K (Fig. 3 ) which is of a size similar to that of the protein in purified virus, suggesting that the expressed protein is fully processed. Western blot analysis of Ab-l-infected COS-7 cells revealed that the majority of gp45 was present as a 43K species (data not shown). This suggests that the difference in M r observed between gp45 from purified virus and infected/ transfected cells is due to a post-translational modification occurring at a late stage in virus egress.
Western blot analysis of purified virus (Fig. 4) demonstrates that boiling the protein samples prior to SDS-PAGE (Fig. 4 lanes 2 to 4) causes aggregation of the protein, with loss of the 45K species being accompanied by the appearance of more slowly migrating species, some of which cannot enter the gel. This aggregation effect after boiling of samples has been documented for HSV-1 gK (Hutchinson et al., 1992) and gM (Baines & Roizman, 1993) , and is probably due to the aggregation of hydrophobic regions between individual protein molecules during denaturation.
The data presented here demonstrate that the EHV-1 gene 52 encodes gp45 (gp21/22a). This is the second example of a previously unidentified gene of EHV-1 encoding a major structural glycoprotein, gene 28 encoding gp300 being the first. This is also the first identification of a UL10 homologue encoding a major structural component of a purified alphaherpesvirus particle (Baines & Roizman, 1993) . Hydrophobicity analysis of gene 52 suggests that all the UL10 homologues contain up to eight hydrophobic domains which may span or interact with the membrane (Lehner et al,, 1989; MacLean et at., 1991; D. Meredith, unpublished results) . The number of spans is obtained by conjecture based on computer-based analysis results and has yet to be backed up by physical analysis of any of these proteins. ULI0 has been shown to be non-essential for growth of HSV-1 deletion/insertion mutants in tissue cuIture (Baines & Roizman, 1991 ; MacLean et al., 1991) . This protein, however, is a minor constituent of the HSV-1 envelope, in contrast to the product of the EHV-1 gene 52. Deletion mutants of EHV-1 lacking gp45 are at present being constructed to investigate the effect of removing this major glycoprotein from the virus envelope.
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